Structure-dependent and receptor-independent increase in osmotic fragility of rat erythrocytes by short-chain fatty acids.
We examined short-chain fatty acids (SCFAs) with 1 (C1) to 5 (C5) carbon atoms for osmotic fragility (OF) in isolated red blood cells (RBCs) in rats. The RBCs were used as prototypical plasma membrane model. The dense packed RBC was incubated in a phosphate-NaCl buffer solution containing each SCFA at 0 to 100 mM. The RBC suspensions were transferred into the OF test tubes containing NaCl from 0.2 to 0.9%. The hemoglobin concentration was determined and the EC50 in hemolysis was calculated. The OF in RBCs was dose-dependently increased by exposure to SCFAs, except for C1, with an increasing number of carbon atoms. Branched-chain fatty acids (isomers of C4 and C5) have a smaller effect on OF than straight-chain fatty acids (C4 and C5). The SCFA-induced increases in OF were not affected by pretreatment of RBCs with trypsin. The response of the RBC membrane to SCFAs depends on their concentration, carbon chain length and chain structure (straight or branched). The SCFAs probably disturb the lipid bilayer of the RBC membrane and result in a decrease in osmotic resistance. The plasma membrane in rat RBCs could respond to the structure of the SCFAs in detail by using the OF as an indicator.